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Attorney ^et No. 07977/0520U1 

08/6907W 

FOR MANUFACTURING SEMICONDUCTOR DEVICE 

BACKGJiQUN^^ 
1 Field of the Invention 

n method for manutactunng a 
The nresent invention relates to a method 

sem.conductor device »sin g ,,s crystalline silicon thin t. ta . 
2. Description of the Related An 

- --^rrjr.^ — ■■ 

1 0 substrate is crystallized crvslaU me silicon film- 

:::::;:::tii*z:i ~~rr; 

„ _ Keen proposed. That is, laser light 
m anufactur.ng method., ■ cvD mclhoJ 

irrad ,ated to an amorphous silicon u.n. ~ ■ _ 

m convert this amorphous silicon 
, 5 a „d the like so as to conver ^ 
,, m a heating process is carnea 
crystalline silicon film. A g ^ 

rvn method and the UKe, >«j 

Th ,s technic is us V ^ ^ ,„ 

lower temperatures by using 



ln the above circumstances. ^ fUm by .,„, » 

pro v,de a for — * ot liUcoB , P— 

metal - — - ; o „: ntrate , n ... — 

the me.al element from locally 

Him. „ t0 solve the above problem ^ .he 

concentration of meul elem beloW . men t,oned items. 

pr esent applmant could recogn, h. ^ , n , ke , e ,men, 

P 2 represents an observation resn ^ ^ „, 

" ....„« stltcon mm of 1 P-'» 

in a ciy>- - 

, , using the nickel element. me(hod fw ma „ ufac ,uring « he 

U \ description will now be " ^ ° indicated in F.g- 

obtained. F.rst, - ' plasma CVD method. Tben. a 

, rme d on a Si- substrate by a P s ,, con Mm. 

- Und er tms state. « * ha ^ ^ pr ocess , 

w „h the surface of .he amorphou ^ as SPt 

canned out for 4 hours at aha, ^ , resu H. a cryslaUme 

u fi.utel described in f'= 
.emperature in the figure! ^ be ^d. 

„ silicon mm — on tbe glass sub q ^ three sorts of di„a 

The differences between the 



h m Flg 2 are , h e — «o obtam the ^aU„, 

shown in rig- 

— - - - 't;:;: « - - * 

„„ -»;™*:r.« — « 

i- observation meinuu 

AUhough thts ekmenti obscrvallon 

, < v.lue of the number of me .uu.p. 

i to thp relative number. 
meth0d cou« evafuate : *. » ^ rf the ^ 

process „ .ncreaseu. - ^ ^ rf lhe lumps ol 

mckel efement, become. Ho*e ^ ^ 

lhe con centrauons of the n.c temperature s a, the hca..n g 

ot he„ ttte.van, to the * as „ 

cor^ As a consequence, u 
P ' OCeSS "t ,c k e, efemea, the h, g her the —eat th 
seg re g aUon of the ^ ^ ^ become , 

2S heat.n, process » " ^ the temperature a, the heat,,, 

A,S0 ' " U Tt t er the^ - ^ 

process is increased, the lon & 



„ "D" may be expressed b> 
This diffusion distance D may 
element becomes. mis ^ ^ ^„ indicalcs 

^rox.mate.v D„ t e* P (- A E/ k T>. In °™ - " ^ 

• ^ " d Ti'e-ir ii, - - - 

„ A ,. d e„otes a P^, - - ^ heaimg temperalure (SP c 

temperature). The ^ 

only ,o .he nrc.e, e.emen t ut * ^ jf ^ 

temPera ' Ure . 15 i IponenUa, funct.on — On .he o.hcr 

3 element is tncreased m P r (ho 

ha „d, the higher the he,,ng temperature ,s 

Also, as a resu.t ot conce n.ra.ed in... .he 

recogmzed that th e n, k e, e,ement can^ea^ 

5 reglon where ,e s,ess drs.oruo,, ^ upon u, 

The present tnvent.on has hee 

— ■ r.rr^« ,—.a 

— " one »P~-* ^ P charactenzed bycom ,,s,ng 
manufacture a sem.conduc.or dev.ee 

2 0 the steps of: substrate having an 

forming an amorphous s.heon t.im 

insulating surface; predetermined 
pntterntng sa.d amorphous s.l.con «o 

PaUer " ; etal cement that acceiera.es the crys.aUiza.ion of 

:s ho,d, g a meta, ^ ^ ^ „ ,s brought .n.o con,, 

silicon in such a manner that sa.d 
wi ,h said amorphous s.licon film; 



. nmcess to crystallize sa.d amorphous silicon 

fi.m. hereby being convened ,nto a c y 

e.cn.ng a peripheral portion of the pa«c,n o, sa.d cry 

tilm - t invpntion a method for 

<• thp nresent invention, 

— » ^"T evil characters by comprise 
manufacturing a semiconductor dev.ee 

the steps of: ■ concentrated 

in a preselected re g ,on of an amorphous 

wlth said amorphous sUtcon mm; ^ 

performing a heating process so as 
silicon film; and 

etchtng sard prelected region „ method fo, 

A ccordin g to a further aspect ™ J fey 
manufacturing a semiconductor dev.ee 

*■ . «,« »» — • «- — -- - -* "" 

amorphous s.l.con film; c „ sta l„ Z e said amorphous 

performing a heat.ng process ' ^ ,„ lo 

25 s.lieon film and. at the same t.me. segre c af e 
said preselected region; and 

etching said preselected region. 



, each of the above-described manufacturing methods according to 

, on -orally speaking, when a glass suhstraie „ 

the present invention, generally ^ 
ut ,Uzed. the temperature of «-« bating process ,s preler 

be 450°C to 7CKTC. u ^ iempcralurc 

When a quartz substrate ,s used as ^ 

particular, stnce such a high temperature ,s selected, 
obtain the high crystallinity. 

,„ accordance with the present invention, example. 

7 derates the crystallization of silicon, one or pit., a. so,.* 

- — - 

Th. **» — *•* ; j „„„ ,„„, w . i. 

„f the metal element can be easny 
:0 th e concentration of m ^ ^ 

general, the concentration ot the meta 

consequence, it is a vci> ^ 

met a, element to be introduced. ^ ^ 

25 A description will now be made ot ^ me tal element that 

„, solution. Pirs, when N, , used as * » 
accelerates the crystallization of s„,con. ,t « poss.b.e 



h nickel compounds as nickel bromide. 
sorl of solution selected Iron, such n.ckel c p ^ 
mckel acetate, n.cke, * ".ckel — le n,ck 

at least one ot benzene, 

— ; ~ rr::r ;:r: - 

salt may be selected H „, lxHl0 ). ferrous 

,c n, AH,Oi ferric acetate (Fe(C 2 H 3 0 2 >3xri-^< 
iron (U ) brom.de (FeBr 3 6H 2 0). _ 

,c r, ih,0) ferric chloride (FeClj 6H 2 0), terr 
ehlonde (FeCl 2 4H 2 0), |F(NQ , 9H , 0) ferrous phospha.c 
(FeF ,3H 2 0). feme nitrate ( Fe(NO,),9 H ,0). 
, < ,Fe,P0 4 8H 2 0), and feme phosphate (FcF0 4 2H 2 0) 

coba ,t sa,t functus ^ ^ 

.nstance, cobalt brom.de (CoBr6H. ) ^ 
20 chloride (CoC. 2 6H 2 0), eoba.t tluonde <CoF 2 »H_ 

(C0(NO3)26H2O) ' . , as the metal element that acc.cra.es 

When Ru (ruthenium) .s used as the me 

- c,sta„ 1Z at,on of s„,con, .ar.ous materials , 

. • , s a ruthenium compound may be selected 
functioning as a ruuie 
,s example, ruthenium chloride (RuCl,H 2 0). 

, , 1S the meta element that accciLu 
When Rh (rhodium) is used as the me 
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materials known as rhodium sail 
f silicon various matenais 
the try stallizat,on ot silicon. m cWnnde 

f u nc„on,n g as . rhodium compound, ,0, -ance, 
(Rhc ,,3H 2 0, may be used. ^ ^ 

- r^ll":— ,s k no W n as 
functioning as a panau 

(Pdch2H2 0) may be use. e(emem (hai accder;ites ihc 

WhCT OS 71 vlus materials .own as osmmm s.U 

- sta,u 7: ; :i - — — « ,0.,, 

1 0 functioning as a osimui 

be USe ^ . d as th e metal element that accelerates .he 

When lr (iridium, is used as the me ^ 
■ nf silicon various materials known 
cry5 ,all.z»t.on ot silicon, ^.^^.^ 

. iridium compound, tor insiun 
functioning as a ind.um P used . 

, 5 (IlClj3Hl o> and ind.um f ^ ^ ^ 

*e crystallizat.on ot stl.con, ^ ^ 

functioning as a platinum compound, ior 

(Pt CU5H 2 0, may be used. ^ ^ 

When Cu (copper) is used as the m ^ 
,f sil.con various materials as a copp 
CrySU " ,ZaUOn acetate ( «CH jC 00,, copper (11, chloride 

" 1S,anCe ' C ° PPer „ nitrate ( Cu(NO, h 3H 2 01 may be used. 

(CuC1 , H2 0i. and copper ; ^ ^ 

WhenAU Tirlou. matenais as a gold compound, (or 
25 crystallization ot s.licon, ^^.^ saU 

instance, gold trichloride (AuC.H.O) 
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iMHcMH!0, :ii;\. fa ^, a ^^'- - 

As .presented m F,g. . ls removed. In 

P-n .00 o f a crvstaU.ne s.con M-n ^ ^ ^ 
108 stress distortion and detects, 

reg ' 0n 03 oMatned, a, concent to a pertphera, 

the pattern 103 .s cryst alH/at,on ol 

10 , Th e, the nreta, Cenrent that aece, ^ As; , 

- h ^^r~«^----'™ f 

eliminat e dby — jv;:: 0 vi- h ^ - ^. re 

" 1 a dt^on Stance V 

artificial concentrated ts ■ ^ am)lhe ,. 

d.stanee d detmed ^ ^ defects and the stress are 

5 pa „ern to the regton rnto ^ ^ ^ _ hc 

concentrated ts se.ected to oe -O ^ ^ ^ ^ 

* ,W, '" df ":il — More speCca,,, 

explained defee.s and stress ^ 

— — ^ 0 nto Wh , h the delects and 

As described above, s.nce the reg ^ ^ 

stress are concentrated ,s used as the g et, r, , )f 
„t,hat access- cry— ^ 
25 , h e semtconductor dev.ee ustng the cry 
improved. 



^ ~ ZTZ present invention, reference is 

For setter understanding of the p 

mad e of the Rowing detailed description to b e 

the accompanying drawings, in which: of a , hin . 

p. , A 1E schematically show a manufacturing pro 
5 F| 8 S - IA ,. „, nf th e present invention. 

fllm t ra„s,stor according to an embodimen * * ^ 
Fig 2 graphically represents the number ot lumps 
, ina crystalline silicon film per un.t area; 

T 

■ iiv indicate a manufacturing step 01 
c .- 4A-4E schematically maicaie 

1 0 F ' g no ,her embodiment of the prcscn. 

fllm transistor according to another em 

inVentI ° n; ■ , lv indicates a manufacturing step of a .hin- 

Plgs . 5A-5D schematically indicates 

mm L„s,stor according to -other embodiment 

' 5 ,BVe t. B 6 >• « «* ^ fM rePreSenU1,S ' PaUerninE COndlt, ° 11 ° f 

crystalline silicon film; naUe rmng condition of a 

R . 7 is a top v,ew for indicating a patterning 

h hv the present invention; 

S ' UCOn ma t :: cal manufacturing step of 

c.c 8A-8D schematically indicate a 
id Figs. »A ol' ^ f t u £ present 

HinP to a further embodiment ot 1 
film transistor according to 

inVentl ° n; • llv indicate a manufacturing step of a thin- 

Flg , 9A , D embo „ ofthepresem 

film transistor according to a still 



invention. 



■ various embodiments of .he proem 
Referring now ,o drawings, vanou. 
in vent,on will be described. 

[EMBODIMENT 1] ^ , hat accel e,,.es .he 

U Sh0UM " T Z be,o W -men„oned embodiments main* use 
- S,a,UZat '° n ° f a * could be achieved i„ .he 

nickel- This is because ,he bi.be ^ ^ ^ pieferable mcud 
embodiments when nrclce, ,s ■ ^ coppcr . 

elements except for mckel. there P ^ ^ ^ 

Wh en these preferable met. Cements are used. 

0 of nrckel may be obtained. manufacturing step of a thin-fiim 

Flg . , schematically repress m Fi ,t. 
tr, an embodiment 1 oi me f 
transistor according to 3ooo . u fo ,. med as an 

a siUcon ox,de mm 102 having a thiden . - ^ cyD 

o alms substrate iui 
underlayer film on a g ^ oxide f,lm 102 owns such a 

.« mM hod or a sputtering memoo. * _ ^ „ 1ass substrate .0.. 

~ - :: * : i». .« - • — * 

produced between the glass 

WU be formed in a later step. ^ a o1 
■ :0 Next, an amorphous sdteon ,..m ^ maCvDmci , 

5()0 ^formed on the silicon silicon Hlm 

Nex t, an .sland-shaped pattern ,03 m layer of a «-» 

formed by Pining « Pa«e™ larger t ^ 

diffusion distance ot the 
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• t iv -> urn As a consequence, a distance 

- - :r:r:; : , ~ - «. 

"d" shown in big. f Pi a 1 is viewed from 

— U »0e, - the ^ «» - ^ „ y , s 

seiected to be 0.5 am. pn>ccss 
'« ^ — ,0 f ° rm 1 I,/ lie In a P-» - < 

— M an ;::: h e ,«» — n , d ^ «u«- - 

treatment is earned out, ^ lhc 

piasma damages wou,d be readdy produced ,n ed g . 
, lsl a„d- sh aped pattern ^ ^ ^ 

Then, a nickel acetate m 

— » • — ed ;;: :: : - « — 

ord er that the n.cke, e.ement ,04 , ^ 
surface of the island-shaped pattern .03 made 

S film (see Fig. 1A). ^ ^c\or ic nerformed lor 

4 hour. The temperature of this P e ^ g)ass 

be hlg her temperatures ,. .h. temperature ra g 

,0, can endure the higher temperatu.es. As a 
substrate ,0! can pretcrahly 

20 ^ qUar Y T 0 U00°C for the est— purpose. 

element dtsperses to the p oeriphe ral portion ol the 

u .„ This concentration to the peripheral v 
:5 concentrates thereto. Thts Iemp eratu,e increase 

paltern 103 is emphasUed in connection *,.h 

of the heating process. 



of this nickel elemeni. 
• u thp diftusion ot un. 
In accordance with the ^ ihal [hc 

■ n f the amorphous silicon tilm 
crystallization ot the ^ 

r :::::: \ «— * 

. , n7 i„ other words, the re e .o 
us ,ng a resist mask 107. An 

1 o active layer 1UU 01 

step (see Fig. 1C). ^ ^ rf , 08 to be removed, a 

Now. « shown »F g; ^ obeM(iin 
dimension indicated as a .. - ^ ^ ^ ^ and lhc „ 

a dimension indicated by d .» ^ ^ ^ ^ ^ ^ as 
, ^.aneular pattern def.ned ny - _ ^ ^ becomes an 

1 -' ' " " . ■„„ This rectanguiai ■ 

,„ d ,cated in this drawing. T 

a-e layer for coning the U»*«» ^ ^ _ 

inA into wnica i-"^ 
S ,nce the region 106 ^ ^ ^ ^ ^ sln , cU , r0 

concentrated ts present ,n the region [ealceJ under 

, cnrh a condition can oe 
:» of .his embodiment, such ^ ,„ lhc 

which substantially no lump o. .he 

active layer indicated by 100. ^ Q , , 

furthermore, an aluminum contain, ^ ^ ^ ^ 

formed by a sputtering metho or ^ 

!5 method. - ^ ^^^rr^^^- 

t0 suppress an occurrence rf 

needle-shaped projection) caused by 

13 



the succeeding step. to thereby form a S»« 

Then, this aluminum t.lm P .„ (he eIcclrol> ,ic 

electrode ,U. -0,-0* : ^ wihaifflmijc 

— d 10 t gr a, advantage tnat - occurrence ■> 

provide such a great oxide hlm n _ ^ 

— -:: 

.phosphorus) -on is tmp.an.ed by P ^ ^ 

raan u f actur,n g step, *e -Ctod * n4 . and B d,,,n 

• „ m a channel tormin & 
that a source region 113, ^ (see Fl , ID). 

, < ^on 115 are formed in the sed-au, - lransl stor is 

1 ~ ; , the N-channel type 

'» th ' S " amP,e ' . of p I0n However, when a B ion • > 

mo.-^.^^^^V/^^.n andad,,n 

aConta ct hole .stormed and * " of a titanium Hlm. an 

e,ecuode 118 are formed by a stacked y a (Wn , )llm 

rim and a titanium tilm. 1" 
alum ,„um film. ^ accompiished 

transistor as shown in Fig. of ^ einbodimcn . 

14 



t , in the active layer 100. As 

, nt is concentrated is termed .n 

"* "' Cke ' d difficulties caused by the presence 

a consequence, the 

, nn be avoided, 
element can ut 



(EMBODIMENT 21 arrangement for obtaining » 

Th , s embodiment 2 ,s relat ' o ^ ^ ^ of ^ 

lhin -fUm -ststor hav.ng a ht. steps ^ in lh e 

, , bv combining the 
embodiment 1 by ^ 

emb od,ment 1 wUh nation ^ ^ step acc01 ,, ng ,o 

|0 this embodiment 2. step s indicated in Fig- a 

mm , 02 ,s formed as an ^ ^ J ng . thickness of ^ 
„i, embodiment, the siUcon oxide ^ ^ ^ lhc 

. in order to buffer, or . = - 

A >s Iu "" > ~ - , r nn mm W hich will ee to.,— - 

Next, an amorphous silicon film ^ lhls 

— by • ,ow :::: ::i . - - — 

amorphous silicon t.lm P 

pattern 103 (see Fig. 4A). a spin co;U me ,hod. and 

Then, a nickel acetate solu,, ° n ' ^ „, ck el elemen. held under 

as , nd ,ca,ed by reference ntimera 1 • ^ ^ w , lh lhc 

such a condition that this nicke lem ^ ^ ,„,.„„ 

, urf ace of the island-like pattern 
mm ,n a film shape (see Fig. ^ ^ ^ 

Thereafter, the heating p.- ^ 
s0 ,hat the island-like pattern .03 

15 
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In this step, since the heating 
convex into a crystalline sil.con 1,1m. " - ^ ^ ^ 

peripheral Pon.on of the P-n ^ ^ 

As a result, a crystalline silicon t.lm H. 
wh ere the ,c k e, element is concentrated 

peripheral portion ,0. o f - pane, ,s — ^ ^ 

using the resist !07. A. ^ ^ » 

eiemen, 1. P-ent .. the concentrated manner 

(See F ' g ' 4C> ' ,. r, m 402 having an island-like pat.cn lor 

Then a crystalline silicon film 402 having 

J active .aver of a thin-film transistor is obtanied b> 
• n indicated by this reference 

numeral 402 corresponds to a regi 

109 ° f F,B ' . „ in fis 4D. laser light is .nadutted to 

Subsequently, as rep.escmc„ ... ^ of the crys.aU.ne 

the resultant semiconductor device. 
*„„ film 402 having the island,,,, pattern can 

laser irradiation. lighl 
Also . ,„ accordance with this em odiment ^ ^ 
nation, the heating process ,s earned out a S00 C 
dcfecls occurred irrad.ating this laser light the 1,1m 

th , s h eat,ng process tsee Bg. 4E, ^ m ^ 

It should be understood that such y 

manufacturing state is *<in 
may be omitted. 
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At ,r the active layer 402 made of - crystal,,. s„,con ^ 
n thin film transistor using the aeti\L 
been obtained .hi. manner, a ,n,n-,„ m ^ ^ 

laye r 402 is fabricated in accordance w,«h the step. 
Embodiment 1. 

[EMBODIMENT 3] 

Th „ embodiment 3 re.ates to such a structure that a hc.u 
pl . 0 _ ,s earned ou, instead of, he laser Ugh. ,rrad,a„o„ ,„ - 
P . P . 4n Fl cs 5A-5D show manutac.urmg 

manufac.uring steps shown ,n F.g. 4D. F. e s. 

steps of this embodtmen.. Firs., a sU.con ox.de .,1m .0- ha,.n B 
„ of 5000 A is formed as an under.ayer film on a qua,., 

:::::: :: P -acv D me.ho d . 

lit shown) hav,n g a ,h,c k ness of ,000 A is formed by a low pressu, 
thermal CVD method. 

' .. _^ 0U s si.icon f„ m ,s patterned to thereby .o,™ an 

Next, mis amOxpx.OU. nir LH 

,. . j Ria Furthermore, a nickel 

s island-like pattern 103 as inaicaieu ^ > ~- 

, • is coated by a spin coat method, and a nickel element is 

acetate solution is coated oy i 

pt ov,ded tn a ft,m shape as indicated by reference numera, .04 . 



5A). 



Th en.ahea„n g process is executed at 8 50°C for 4 hour, so .ha ■ 
cmumne silic0 n f„m ,0 5 is formed. Under ,h,s state. ,he „,cM 
element ,s co„cen,ra,ed around ,h,s crystal s,„con „.„, .05 iscc Fi- 

"''paresis, mas k .07, arran g ed to etch away a re g ,on indicated 
, ,08 in Fi« 5C. In this case, the region 10.-. ,s 
by reference numeral 108 in n e . 

sU gh„y etched away for a small margin. 

As described above, the island-l.e pattern ,02 made o. 
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transistor in a later step. 

According to this embodiment, the heating process is a fc am 

• P a sn thus the crystallinity ot the 
out under such a state as shown in Fig. 5D. thus, 

nn can be furthermore improved by peiloim . 
, sla „d-„ k e pattern HO b iighi M 

this second heating process. It should 
performed. 

, mti „ „, ,„ „„ k , H „ 

,:::„ „, - — - — 

... , v ;„ r.n.Hv constitute an active layer ot a th,n 

regl ° n ' U1 " ' ,he crystallization of silicon 

, transistor. A metal element ...a, • 

, H in the region where the opening is formed. 

CVD method, or a low pressure thermal CVD method. 

: „ : .« , - •:>;::,;:ii;:i;:;:::: 

numeral 702. so as to form openings. It 

not he limited to a rectangulai snapc. 
shape of the openings may not be Umite 

--«» teStaPeMi :;: Kd as the meta, elemen, lh n, 
In this embodiment, nickel is usea 

, ■ i ■ After the above-described 

Writes the crystallization ot silicon. Attei 



is controlled «o a predetermined va,ue is coated, and ,he nickel element 
is brought into contact with the amorphous silicon film 700 in a ..In, 
shape to be held. 

Then, the heating process is carried out. so that the amorphous 
silicon film 700 is crystallized. A, this time, the n.ckel element ,s 
concentrated to an opening portion indicated by reference numeral 702. 
Th ,s concentration of nickel elements caused by such a reason thai 
defects and stress distortion are concentrated to the region o. the 
opening 702. 

The structure as illustrated in this embodiment 4 may become 
effective in the case that a diffusion distance of a metal element is long, 
and further a dimension of a pattern is small. For example, th.s 
structure of the embodiment 4 becomes effective when a very line 
integrated circuit is constituted by using a quartz substrate. 

,„ Fig. 7. also a distance indicated as V must satisfy the following 
condition: 

c = D/30 to D, 
D = Do t exp (-AE/kt). 
should be understood that, generally speaking, the diffusion distance 
of the metal element tndicated by "D" may be actually measured for the 

sake of simplicity. 

in this condition, symbol "D" is a maximum diffusion distance, 
whereas a minimum diffusion distance is substantially one out of 
several tens of this maximum diffusion distance. If the distance 
; ,„d,ca,ed by the above symbol »c" is made shorter than this t— ,„ 
diffusion distance, it is possible to make up an arrangement from vvh.cn 
the n.ckel element is completely removed. Concretely speaking, when 



mckel concentration can be made very low. The above-explained value 
of "D" may become greatly different from each other, depending upon 
the f,lm forming conditions of the starting films, the fi.m forming 
m e,hods thereof, and further the heating methods thereof. The typ.ca! 

be smaller than, or equal to 2 am. preferably smaller than, or equal 1 
\l m . 



[EMBODIMENT 5] 

Figs 8A-8D schematically show manufacturing steps according to an 
embodiment 5 of the present invention. In this manufacturing step 
shown in F,g. 8, a quart, substrate is used as a substrate. A s,„con ox.de 
film 802 having a thickness of 5000A is firstly fabricated as an 
undc , ayer fi!m on the quartz substrate by a plasma CVD method. N«, 
an amorphous silicon film (no. shown) having a thickness of 7000 A is 
formed. Then, this amorphous silicon film is patterned to thereby torn, 
a pattern as indicated by reference numeral 803 of Fig. 8A. 

Subsequently, a n.ckel acetate solution whose concentration ,s 
controlled to a preselected value is eoated. and then a meke, element , 

shape as indicated by reference numeral 803 (see Fig. 8A). 

Next, the heating process is performed a. 950 °C for 4 hours so as to 
obtain a crystalline silicon film 804. 

Thereafter, a surface of a crystalline silicon film having an ,sland- 
; shape indicated by reference numeral 805 is etched by using the 
isotropic etching means. In this step, a c,ys,a„,ne silicon film 80, 



, 1S00 A is obtained (see Fig. 8C). 
having a thickness ot 1500 A so UnU 

n the thermal oxidation is carried out 
Subsequently, the therm on an 

i o thickness ot ->uu ^ 

manner , an active U, trMsistor (see pig 8D , 

obtained which can be utilized 



[EMBODIMENT 6] ^ ^ ^ „, u , nhc , 

xhls embodiment 6 re ^ ^ 

emphasizing the eliminating etfect ot ^ ^ ^ ^ ^ 
10 lh e cry.-m-.io- of siUco, ^ fi „ sillcl) „ 

manufacturing steps accord, g ^ ^ 

0X ide mm 902 having a th.ckness ot 3000 

mm on a glass substrate 901. ^ ^ ^ rf ^ A , s 

Next , an ~*~£ZZ ^ ^ amorphous sil ,on 

' 5 f0 ™ ed ^ T: hi fonn an island-li.e region indicated b y 
flln ,s patterned to ^re y ^ ^ ^ ^ ^ 

reference numeral 903. ^ IS coale d by a spin 

concentration is controlled to a pred as 
coat m e,hod. and a nickel element is provided 
:Q , ndlcated by Terence «^ ^ ^ s0 as to iitrp.ant a i> 

(phosphorous) ion. s afe formcJ ,„ 

, nl0 a region denoted by reference - ' ^ ^ b> . 

j vw reference numeral vuo & 

the region denoted ^ ^ nQ p , on 1S , mp ,a,ued , 

performing the implantation ot P ion. 
"' another region denoted by reference nuntcl 907 ( seeE, 



Next lh e resist nrasK 905 ,s removed t o therebv ^ .he 
, , in this step, the ovciall 

ot SS0°C for 4 hours. In tnis mc F , 

— - '"•'•''™ 4 -; , :i , ;:;;: , :i::: — 

-u an edge peripheral portion ot the pattern, 

I!,, ,03. «. concentration effect o f the niCe, ^ 
by suc h a fact U- P (pho*horo»,) hav,ng tne geuenng ef.eU , 

formed ,e region 9 0 6 a. higher -sHv * » — 



are 

1 0 ion 



, • rr Qr another resist mask 908 is newly 
Thereafter as indicated m Fig. 9C, anotner 

arra ; g 1 „*, «, etch reglon or - ^ : 

, . . [e , t w ,uhn„ B h the phosphorous ion .s used .n .lu 
5 lt should be note. ..... ----- ~ ^ ^ ^ ^ ^ ^ 

above-described manufacturing sie^, = - 

Mternat.vel, it is po-i.* » ions of tner, events with respect 

r.r, ;;; 

b een concentrated in the .Cowing manner. That is, 

„ slllc0 „. Purthermore. the penphera, regie, of .he pattern. 
thls metal clement is concentrated, is removed. 

I other words, as lo the technic for obtaining the crvsialh,, 



silicon film by us,ng the metal element that .ccelera.es the 
crys.alliza.ion of silicon, such a novel technique is proposed, which can 
avoid that the metal element is locally concentrated. 

As a consequence, characteristics of thin-film transistors can he 

, m proved by utilizing the techniques as disclosed in this specification. 

Also the manufacturing yield of the obtained thin-film transistor can be 

.ncreased. Moreover, the characteristics of the obtained thin-h.m 

transistor can be made stable. 
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